This study examines caseworkers' and citizens' interactions when assembling resource development applications for citizens with serious health and personal issues. As with other types of welfare schemes, the application serves as a mechanism of both support and control. From our study, we illustrate how an increased reliance on data is transforming the citizen-caseworker interaction in social welfare. We characterize this transformation as 'datafication': a phenomenon where the increased reliance on data for decision-support across contexts of data production makes it challenging for individual citizens to contest or correct data-born accounts of their situation. Our contribution is two-fold: first, we empirically characterize the citizen-caseworker interaction in the application process. Second, we discuss how citizens' private resourcing complements the formal application process and provides them with strategies to give authority to their case and exercise personal autonomy. The private resourcing practices we observed show how integrating supplementary accounts from citizens into the systems that caseworkers rely on could make citizens' experiences and social context legible. This in turn has policy and technology design implications as public services increasingly introduce data-driven modes of case management.
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New data sets become available as data are repurposed and integrated with other data for uses that were often not anticipated at the time of creation [22] . A particular concern is how to regulate the use of data as they are de-and re-contextualized [1] . Such data migrations introduce questions about who has the right to produce data-born accounts about citizens [42, 52] and what is a fair use of such accounts [23, 67, 68] .
The growing role for citizens whose personal data are acted upon -and even commodifiedin order to conduct professional work activities (e.g. in law enforcement [61] ) raises new questions on how citizens can retain personal autonomy [29] . Prior research articulates the need for a stronger focus on participatory citizenship and the citizen as co-producer of public services [10, 11, 18, 20, 21, 28] . This research has brought renewed focus on technology as a mediator of citizen-government collaboration, taking into account the perspective of government (e.g. data as a measure for ensuring efficiency and transparency in decisionmaking) as well as citizens and their strategies utilizing the processes around public service provision [10, 11] . These settings are important for their broad impact across society and because they put into greater relief the challenges of working across the deeply asymmetrical relationships of lay citizenry and appointed officials.
Professional public services work duties have been traditionally characterized by the discretion of officials who have role-specific expertise and authority when taking decisions that affect citizens [46] . According to Lipsky, government officials -street level bureaucrats -are often relatively free from organizational oversight, allowing for unscripted decisions that respond to contextual circumstances. However, in the wake of datafication, a more rigid and less legible use of data in decision-making displaces this latitude for professional discretion [26] .
Coupled with concerns around the professional autonomy of government officials, contemporary scholarship has begun to shed light on how the datafication of services and service access points affects the populations who use and depend on them [10, 11, [17] [18] [19] . This research unpacks misconceptions about vulnerable citizens' ability to utilize technology. It also compels us to reconsider how to design services and interfaces that bridge between citizens in need and the institutional systems of aid and support.
To deepen our understanding of how datafication in public services affect specific kinds of service delivery, this paper presents an ethnographic study of how vulnerable citizens and governmental officials in Denmark collaborate while assembling an application to a social welfare program designed to enhance self-sufficiency and move people closer to the job market (e.g. subsidized jobs). These are citizens that struggle with serious health and personal issues. The application process we examined is an example of a new class of public service processes that increasingly use personal data to guide programmatic decisions. New process models for action that integrate data from several sources are currently being developed and tested as part of a larger research project 1 , with the aim of providing computer support by implementing these models. To avoid privileging the view of service providers and under-specifying the role of the citizen, the research project focuses on the work involved from both sides. Our goal here is to inform the design of these new models with a better understanding of citizens' preferred strategies for exercising authority and personal autonomy.
To that end, our overarching research questions are: How is datafication -and data -in social welfare shaping the citizen-government interaction? Given this datafication, what is the PACM on Human-Computer Interaction, Vol. 3, No. GROUP, Article 244, Publication date: December 2019.
citizen's role in assembling their case and how do they complement the formal application process to exercise their personal autonomy?
Insights from this paper extend prior research and reframe our understanding of citizens' preferences for how they act as co-producers of public services like social welfare. The paper seeks to deepen our understanding of data-driven public service and how to promote citizens' authority and personal autonomy in managing their data. The authority is lent via various citizen strategies , such as involving external support-persons, relying on simple technology (e.g. their smartphone for providing a doctor's supplementary account, or sending a photo to their attorney of a signed consent form); we discuss these as concrete examples of how this phenomenon unfolded.
We use 'private resourcing' in the citizen-caseworker interaction as an analytic frame that describes how recipients of care integrated both social support from family and support through evidence they created and curated with support of professionals such as their attorney or doctor. In this way citizens can give authority to their case and exercise personal autonomy through engaging with the data-born accounts. The concept 'private resourcing' further entails that the data-driven movement in public services is usually built on data about citizens, which in practice is often hard to access and contest by those same citizens. The private resourcing practices we observed in our fieldwork show how supplementary accounts from citizens could be integrated into a process such that their experiences and social context are legible to the system. This in turn has policy and technology design implications as governments introduce data-driven public services.
In this setting, the caseworker's knowledge of the procedures and regulatory environment remains critical for the citizens' ability to make the necessary contextualization of data (following Ackerman and Halversson [1] ). As with other kinds of law enforcement, citizens' reasonable expectations of agency and personal autonomy can be achievable design goals. We argue that citizens' roles are central to the establishment of data's context, and that 'private resourcing' is a strategy whereby citizen -together with the caseworker -may calibrate data reuse. Thinking further ahead, citizens' abilities to contest data-born accounts about them may be considered as a measure for identifying 'good' cases and 'bad' cases for training algorithms.
Co-production in our public lives is critical to understand at a time when datafication is making inroads into every element of our lives. From the citizens' perspective, ensuring personal autonomy is key when citizens act on data about themselves and are acted upon by data about themselves -and others.
RELATED WORK

Differences in Classes of Systems
In social welfare, as in other fields of work, the caseworker system forms the main technical infrastructure [51] . In this system, personal data are turned into abstractions, permitting certain actions while foreclosing others [57] . These information systems sit at the intersection of 1) service provision -where government officials (caseworkers) do the work of collecting and acting on information about individuals -and 2) regulatory regimes -where data collection occurs through individual service transaction, and data aggregation rolls-up for oversight and policy development, often losing important context in that process [18] .
Supporting technologies often either prioritize the caseworkers and citizens, or the policy makers and regulatory bodies, leading to unresolvable conflicts and the creation of parallel PACM on Human-Computer Interaction, Vol. 3, No. GROUP, Article 244, Publication date: December 2019.
systems [17, 18, 68] . We identify two main classes of systems and activity that are often blended into a single set of practices and support systems. The first class encompasses programs where civic services and interfaces are moved into digital forms and often take on the characterization of policy implementation and enforcement [10, 11] . These systems enable citizens to pay parking tickets and water bills, but also enable enrollment into social-and health services, provide access to public records, and facilitate public departments as they set policy and govern.
The second class of systems and activities aligns with practices in healthcare, where citizens' (or patient) records are used in the instrumental role of tending to the individual and informing the activities of the care professionals who orbit that individual while they recover [5, 27, 49, 50, 54] . Similar activities take place in public services, where social workers enter and track data about individuals to support their progress toward stability.
The role of the individual citizen greatly differs in each of these systems. In the first instance, the citizen is acting on information about their activities -e.g. paying a water bill or reviewing public documents. In the second case, the citizen is acted upon as professionals assess the effects of different programs (or treatments), and choose treatments or services based on the collected evidence of progress toward some resolution to the underlying condition (in health this might be the response to symptoms of disease; in public services it might be response to conditions of poverty).
Professional Discretion in Casework
Within CSCW, studies of professionals' discretion have mainly focused on settings other than social welfare; although, there are some empirical studies of public services [e.g. 10, 11] . One of the more important findings of these studies concerns the caseworker-citizen interaction where the citizen's identity is shaped in accordance with the administrative processes as a measure for success, e.g. smooth processes [Ibid].
Professionals' contextual judgment, what Lipsky establishes as 'discretion' [46] , creates an important space for situated decision-making. When researchers in CSCW and the broader field of HCI have looked at the social service sector, they have established the link between attending to individual agency and institutional accountability [67, 68, [73] [74] [75] as important for the grounding of decisions. By creating space for agency and personal autonomy, systemic and programmatic interventions become more effective. For example, among homeless care providers in the U.S., there is evidence that outcomes improve when people can influence programs of care and set their own priorities [55, 64] .
Institutional accountability plays an important role in enabling citizens' individual agency, because it means decisions can be understood and corrected when wrong. This manner of accountability is in part what Lipsky notes as street level bureaucracy, where the interaction and relation between officials and the public create space for contextual discretion in the application of policy, rather than systematic enforcement [46] . Within settings where the object of work is 'people' -as in social service, healthcare [49, ,53] , or public services -the ability for the citizens and the officials serving them to act and react together is an important element of providing care and not just systematically enforcing policy [47] .
This 'people-factor' makes public service casework highly complex. As both sides negotiate the conditions and outcomes of receiving a service, both caseworker and citizen are attempting to 'work' the system by securing and managing limited resources. When this work includes navigating the procedures and regulatory environment of public service as well as the multiple platforms and technologies mediating and tracking access to public services, the individuals involved need to engage with a complex assembly of socio-technical machinery to arrive at a desired outcome. In framing data as a trace of an event or an action, certain motives, expectations, etc. are put to the fore to make sense of data as it moves across the technical and organizational realm [24, p. 4] .
Pior studies in law enforcement [61] and healthcare [72] show that the alleviation of uncertainty and anxiety is characteristic of citizens' interaction when data are enacted or put to action. These studies suggest a strategy for design that ensures a higher level of information on 'what to expect next' [Ibid]. Shklovski et al. demonstrates how citizens on the margins (criminal offenders) and parole officers' lives are disciplined through the production, migration, and recontextualization of location data [61] . Vos, Gerling, et al. [71] point to the burden of mobilizing stakeholders/ data and the need for technology to address this, supporting the arguments of our paper for better technology-support for citizens to leverage alternative data sources, what we refer to in this paper as supplementary accounts. We set out to understand how affected vulnerable citizens collaborated with government officials with the aim of shaping new regimes of datafication in social welfare delivery.
Designing for Civic Participation in Professional Work
One of the ways that CSCW and HCI researchers have approached these socio-technical questions of how to understand and design for settings where computational and social resources intertwine is through the concept of infrastructures [e.g., 14, 34, 43, 44, 60, 62, 63, 70] . Infrastructuring has been further developed as a concept in recent scholarship, which has shifted focus from 'building' information systems to 'building' capacities, including agency, within different community settings [2, 7, 8, 21, 25, 36, 47, 48] .
Technologies, once deployed, take on a life of their own. When combined with early political motivations grounded in empowering the disempowered [6] , then the most effective way might not be through new technologies alone, but by scaffolding ongoing collaborative practices where technologies and social structures and capacities are developed together to address future needs.
While Lee and Schmidt have recently pointed out disciplinary and ontological collisions through the term 'infrastructure' [45] , they also emphasize that "studies of infrastructure present a necessary challenge to CSCW because such studies are preoccupied with infrastructures that are created to regulate, connect, and intersect with local practices. Now, thanks to the contributions from infrastructure studies, this has more recently given way to research focusing not only on the use of existing technical infrastructures but also on how infrastructures are developed in relation to specific work practices, and how infrastructures are sustained over time including through leveraging other, related infrastructures" [Ibid p. 31]. In this paper, we are mainly using the concept with a focus on the embeddedness of socio-technical systems and specifically on the collective design process of that embedding [8, 21, 25] .
Infrastructures provide a way to understand where and how these systems succeed or fail in supporting civic participation [e.g., 12, 30, 33, 41, 59] and participation in public discourse [2, 3, 29, 62] , not through a direct analysis of the caseworker system, but by the degree to which it alters the landscape and changes capacities to act within its context of use. The insights from casework in public services, we argue, may help us understand how citizens take on an active role in the assembling of their case to avoid privileging the view of service provider and underspecifying the role of citizen. Thus, we understand infrastructures as the relations and processes PACM on Human-Computer Interaction, Vol. 3, No. GROUP, Article 244, Publication date: December 2019. by which artifacts, systems, and practices are coalesced by the caseworker and citizen into resources that enable action.
Through establishing the multi-infrastructural sites of public services as seamful [70] , as we will present in the case here, the citizens provide supplementary data in the form of different kinds of documentation and bringing in support-persons, as well as relying on simple technology such as a smartphone are concrete examples of how this phenomenon unfolded. Another layer of complexity is added, we learn from prior research, as we encounter emergent technologies set up to operate across settings and the 'infrastructural grind' that it creates when, for example, the legal requirements differ [31, 32] . In the public sector, policy-makers have the power to redefine governmental institutions across those lines. This makes it challenging for citizens (and also nonprofit organizations and others providing additional support [9] ) to exercise authority and personal autonomy as settings like social welfare are continuously shaped as a consequence of the shifting politics of democratic society.
One question for our work is: what are the processes and regulatory environment in social welfare where high stakes make even vulnerable citizens engage in patching together the relevant infrastructure for the assembling of their case? For the purpose of design, how do such practices, when the scale is smaller, translate into concrete suggestions supporting citizens while retaining important qualities of professional work? Moreover, how would this civic participation at scale look in a public service setting that is trying to integrate new data-centric practices for assessing needs and delivering services?
CONTEXT AND METHOD
In 2013, the social area in Denmark underwent a massive reform, introducing a new resource development program. The purpose was to increase the total resources of society by moving vulnerable groups of citizens closer to a job (either subsidized or not). The reform was controversial because it applied to citizens that would normally be granted early pension by the welfare state due to serious personal or health issues. Now, citizens' applications for early pension would be desk-rejected if the citizen was considered employable, even if only for a few hours per week. The formal purpose of the reform was: "[..] to retain as many as possible in the labor market -preferably in non-subsidized employment. The reform is intended to ensure that the future will see an increased emphasis on the resources of the individual and the development of his or her working ability. Therefore, rehabilitation teams have been established in all municipalities. Here, the employment-related, social and health-related resources and challenges of the individual will be clarified simultaneously, focusing on training, employment, and financial independence"
[The Danish Government 2013 p. 17]
Service Infrastructure
Rehabilitation teams are formally responsible for the administration of the resource development program. They are cross-organizational constructs, competent in both health and personal issues and often co-located with the municipal job placement service. The resource development program offers different types of activities that may be granted to vulnerable citizens, such as therapy, mentoring, and addressing health issues. It also allows the citizen a break from standard requirements for job searching. Caseworkers contribute to the administration of social welfare by registering and sharing information about the citizen. This includes information about their current employment, activities related to job placement, education, social and health services, as well as the citizen's current welfare enrollment and payouts. These data are saved to The Common IT Database (in Danish Det Faelles Data Grundlag -DFDG) -a national web service used by caseworkers working on behalf of the government.
Once a caseworker from the municipal job placement service and citizen are matched, the application process for a resource development program typically takes a few months.
First, a caseworker prepares a draft rehabilitation plan in a meeting with the citizen. Based on the first meeting, the caseworker requests data that are considered relevant for the case from The Common IT Database -supplemented by the citizen's own information on current personal and health issues. The citizen may also provide supplementary input (e.g. a support-letter from their doctor or therapist). This study focuses on the initial part of this process of assembling a citizen's application and case documentation.
Second, after the meeting with the citizen, the caseworker sends the draft rehabilitation plan to the secretariat of the rehabilitation team that monitors timelines and makes sure to check that all relevant data has been collected. The secretariat coordinates across the rehabilitation team, which includes the municipal employment agency, social agency, health agency, the child and youth agency if the citizen is younger than 30, and the medical consultant representing the health region.
Third, the rehabilitation team discusses the application, including the draft rehabilitation plan, with the citizen and any individuals supporting their care (e.g. family, therapist, doctor or counselor etc.). The rehabilitation team meeting is considered as a legal hearing of the citizen. The rehabilitation team makes a final recommendation in the meeting and makes sure that all relevant perspectives are taken into account.
Fourth, a caseworker that is considered competent in the case makes the final decision as to whether a resource development program is to be assigned to the citizen -or if any of the other social welfare schemes are a better match (including early pension or a subsidized 'flexi-job' on reduced hours). The caseworker informs the secretariat about the decision, and another formal hearing of the citizen is conducted. Formal complaints can only be submitted after the rehabilitation team concludes case management.
Fifth, a (new) caseworker in the job placement makes a detailed plan with the citizen for their rehabilitation and begins the process of initiating relevant actions. A resource development program can last up to 5 years and may be extended 3 times.
Technical Infrastructure
To understand how data-driven practices in social welfare are co-produced and citizens' data are reused, we conducted an ethnographic study with a municipal rehabilitation team that administers the resource development program.
A vulnerable citizen applying for a resource development program is typically registered across several governmental services, each producing data about the individual citizen's progress and the kinds of support and benefits provided. Some of these data are saved to a Common IT Database. There are many producers of data about the vulnerable citizen, including the municipal caseworkers in the job placement program, but also doctors, counselors, and child PACM on Human-Computer Interaction, Vol. 3, No. GROUP, Article 244, Publication date: December 2019. support, to mention a few. All of these points of entry use a personal identifier that makes it possible to use and reuse data across settings.
In 2013, when the resource development program began, the shared responsibility for this new welfare scheme across regions (responsible for healthcare) and municipalities (responsible for social welfare) produced a new need for coordinated and safe communication. The local government procured a cross-organizational information system to support casework and the use and reuse of data that were considered relevant to citizens' application for a resource development program. For example, the system supports a caseworker's request of specific information in preconfigured forms about the citizen's health and personal issues, which can then 'travel' from primary and secondary care providers into the setting of resource development programs.
In addition, representatives from agencies across the rehabilitation team use their 'local' municipal caseworker systems to retrieve archival data and ensure that a citizen's application is coordinated in relation to other types of support and public services. The main technical infrastructure is illustrated in Figure 1 , which shows how caseworkers draw on a range of other platforms and systems to assemble the citizen's application in accordance with the formal steps and requirements. 
The Case Study
The paper presents findings from 7 months of ethnographic fieldwork in one of the largest municipalities of Denmark, and took place from March 2015 to September 2016. The study currently counts 89 hours of observations. The initial focus of the study was the general setup of social welfare and how it facilitates caseworkers' practice. Later, our focus shifted towards the processes around assembling citizens' applications for a resource development program and the caseworker-citizen interaction. These processes are particularly interesting, we found, for understanding how citizens' personal data are used and reused across governmental institutions and how the contextualizing of data takes place.
The study relied on observations of the citizens' first meeting preparing the application for a resource development program (N=3) and the citizens' meeting with the rehabilitation team (N=5) besides the general activities of caseworkers (office meetings etc.). In total, we conducted 19 interviews (in situ and semi-structured) with: caseworkers (N=4) legal consultant (N=1) IT specialist (N=1) secretariat to the rehabilitation team (N=3) rehabilitation team members from other agencies (N=4) lead consultant (N=1) management (N=3) guards (N=1) doctor (N=1). Recruitment followed a random sampling of citizens, observing the same group of caseworkers and their meetings with different citizens. Citizens differed in terms of, for example, gender and age but they were all struggling with serious health and personal issues. For example, we encountered individuals who had experienced different kinds of serious injury (e.g. a car accident) that led to long-term unemployment. Others suffered from permanent mental disorders (e.g. anxiety and autism) that prevented them from working. Other individuals in our study were no longer capable of doing demanding physical work due to their older age. Such citizens typically are the most vulnerable and disenfranchised. They struggle with mental health challenges, addiction, and disability. In these cases, the goal of the resource development program is not simply to care for these citizens' basic needs, but to return them to some form of 'productive' contribution to society.
We typically scheduled observations 2 days in a row, where the first author participated in meetings with 1-2 citizens and the associated preparation of a case. All caseworkers in the selected cases were experienced and worked in social welfare for several years. Ethnographic notes taken during meeting with caseworkers and citizens were transcribed shortly after conducting the observational studies.
We followed an iterative approach of collecting data and identifying themes that guided the next round of data collection and synthesizing [39] , focusing in particular on the everyday conflicts [4] that are characteristic of service provision in social welfare and thus important for the design of technologies for this setting.
In the data collection and analysis, we elected not to report sensitive individual cases in order to give vulnerable citizens the benefit of the doubt in terms of their permission and consent, e.g., in cases of controversial diagnoses. Instead, data on various cases are assembled into the single persona of 'Fatima', introduced in more detail in the analysis. This decision to let the persona drive our analysis and findings was chosen to move through the complex decisionmaking processes of social welfare -while taking citizens' anonymity seriously.
An application regarding research ethics was approved by the Danish Data Protection Agency. Furthermore, the study of vulnerable citizens implied extra consideration in terms of research ethics, thus:
• Citizens involved in the study were asked permission whenever the field researcher observed their meetings with caseworkers. • A single citizen requested by the end of a meeting that we refrained from using the data and no recordings or notes are kept from this meeting. • A contract of professional secrecy was signed by the field researcher with the job placement agency, of which the rehabilitation team is an organizational and legal part
ANALYSIS: CITIZEN-CASEWORKER COLLABORATION AROUND THE ASSEMBLING OF THE CASE
We present the analysis through the narrative of our persona 'Fatima' (amalgamated), and the process of assembling her case. Through the persona of Fatima, we explore vulnerable citizens' strategies to exercise authority and personal autonomy in the application process. Strategies varied in practice from case to case; however, they shared important factors such as the importance of bringing in support persons and making sure that the caseworker had access to supplementary accounts of their personal issues and situation. refugee, fleeing civil violence in her home country (and her violent relationship). The narrative of Fatima focuses on the interaction of the caseworker and citizen assembling the application for the rehabilitation team. In Fatima's case, it is essential for the process that she tackles her anxiety and trauma so she can provide the requested information and attend the meeting with the caseworker to prepare her case for the rehabilitation team.
Scaffolding of the Application Process
Ensuring a case is sufficiently documented is the most significant task of caseworkers in the application process. When a case is rejected without review (desk-rejected), this means there remains doubts about whether the presented documentation was sufficient. In practice this means that a caseworker will request all documentation in any of the areas where competing interpretations of a citizen's work ability might occur (e.g. medical diagnoses). The caseworker prepares a case for approximately an hour before the meeting with the citizen. During this time, the caseworker has to get an idea of the citizen's trajectory up until the point of applying for a resource development program. They do this based on the different information to which they have access (e.g. records of the different types of support and benefits citizens and their families received). Thus, the overall task of the caseworker is to figure out what it takes for the documentation to be considered sufficient before the citizen's meeting with the rehabilitation team.
One issue that the caseworker has to consider is Fatima's work ability. This had been tested prior to her application in the areas of cosmetics, care work, and floral design. She was sent to internships in these fields. The 'tests' are reported at the end of the internship in a work report. All of the work reports mention her anxiety and trauma from being a refugee and the problems this causes in relation to carrying out a particular job.
In the application process, caseworkers' reuse of medical data is not the only important aspect in how a resource development program is assigned but nevertheless this is a significant theme in all of the cases that we observed. Approximately three types of medical documentation may be required for understanding the relevant health issues of a citizen:
• Copies of medical records documenting prior treatment • Status from clinics and medical specialists of ongoing diagnosis and treatment • Specialists' statements if required under particular circumstances
Before this first meeting, Fatima was asked to return a form with all kinds of requested information on her education, prior jobs, health, and personal issues for assessing the right 'match' in terms of welfare schemes (a. resource development program b. subsidized flexi-job on reduced hours, or c. early pension). On this basis, the caseworker's assumption is that a resource development program is the most likely welfare scheme for Fatima as she fits the criteria of someone with serious personal and health issues and she reads through Fatima's case files with this in mind.
Assembling of the Documentation
A personal counselor that has known Fatima for years accompanies Fatima to the meeting with the caseworker in the job placement because of her anxiety. It is a well-known phenomenon in other settings such as healthcare that patients are recommended to bring a support person in case they are, for example, anxious about the results of a test. The municipal caseworker carefully explains to Fatima that no decisions can be made in this initial meeting, where the caseworker and citizen simply assemble the case documentation.
Thus, the purpose of this initial meeting in the job placement agency, as later explained by the caseworker, is "to make sure that it is actually the citizen that responded to the letter that was sent in advance to the citizen as part of the application process" (In situ interview, caseworker May 5th 2015). For instance, did Fatima in fact fill out the form herself? And is she motivated for a resource development program? This is an informal criterion, the caseworker explains, in how they assess whether to assign a resource development program to a citizen.
The caseworker asks Fatima if she is having any personal or health issues other than the anxiety and trauma mentioned in the document. Fatima at first seems confused and starts looking in her handbag. She takes out a pile of business cards, some of them very old, and starts reading out the names, including both private medical specialists and specialists in public medical clinics. The caseworker takes notes and at the same time tries to crosscheck the names of medical specialists listed in the digital form in front of her that Fatima returned before the meeting.
As it turns out the form, although it is carefully filled out, is not sufficiently detailed for guiding the caseworker to relevant sites of information, as it becomes clear that Fatima has many more health issues than simply anxiety and trauma. For example, a specialist in gynecology is currently diagnosing her for other issues. Though it is not immediately clear how this is relevant to the assessment of Fatima's work ability (and considered as quite personal from Fatima's perspective), the caseworker insists on its relevance.
Fatima, on the other hand, is relying on her business cards to recall important information; thus, she is helping to identify all the sources of information that may be relevant for the application to proceed -or at least prove to the caseworker that she is motivated to provide this additional information.
The caseworker ultimately decides to request medical documentation from seven different private specialists and public medical clinics based on the pre-filled form and additional information Fatima provided in the meeting:
• Status from general practitioner • Status from psychiatrist • Status from the day clinic, orthopedic surgery • Discharge letter from a psychiatric ward • Status from gynecologist • Status from an ophthalmology ward • Status from a local health center
In addition to these documents, which are all digitally requested by the caseworker using the cross-organizational information system, the caseworker also requests an updated evaluation of her general level of functionality from the specialists working in occupational medicine.
At this point, it is critical that such additional information is properly 'datafied' for the setting of job placement before Fatima's application may be considered as complete. For example, the caseworker also explains to Fatima that she has to make an appointment with her general practitioner (GP) to get a digital statement of her general health. Fatima receives a note to remind her of this and the personal counselor confirms that she will be helping Fatima with the scheduling of an appointment with the GP. This example illustrates how patching together PACM on Human-Computer Interaction, Vol. 3, No. GROUP, Article 244, Publication date: December 2019. the infrastructure for a citizen's application for a resource development program takes much more work from all participants than the template form implies.
Steering Through Systemic Penalties
As the meeting continues, it becomes clear that Fatima's anxiety is her biggest struggle. Fatima's struggles with anxiety in relation to her caseworker meetings and how she makes sure to provide the required information to receive social welfare is a well-known phenomenon in the job placement service. When we asked caseworkers to explore the differences in citizens' mindsets, they all pointed to how anxiety is interdependent with them not knowing the course of actions in their case. It takes weeks before all medical information has been received and digitally processed so the rehabilitation team can proceed with Fatima's case. And, this lag time is a huge personal challenge as her counselor points out in the meeting, further triggering Fatima's anxiety.
At this meeting, the caseworker is aware that Fatima has an attorney, which is not unusual for citizens with immigrant backgrounds, the caseworker later explains to us. Fatima's personal attorney advised her not to sign anything until he approves it. The caseworker stops typing as she receives this information and explains that they cannot proceed with the request of relevant documentation without Fatima's consent. After a few minutes they agree that the personal counselor takes a picture of the consent form with Fatima's smartphone and sends it to the attorney for his approval, so that the application can proceed. Prolonging the case management to make sure the attorney had time to review the consent form could set Fatima back in her recovery. Thus, Fatima has to negotiate complex tradeoffs among ensuring her own rights, complying with process requirements, and getting timely access to resource support, and all from a position of vulnerability and anxiety. Adding to the complexity, it is not clear that a citizen can actually refuse to give their consent: The caseworker cannot get to specific types of documentation (e.g. copies of medical records) without a citizen's consent. Restricted consent from the citizen may be interpreted as lack of motivation. It can also result in 'process damage' because missing information is grounds for rejecting the application without review. In this case, the process of case management would be prolonged if Fatima had not signed the consent form in the meeting.
As Fatima's personal data from other settings (e.g. healthcare) moves into the application case material, a different set of rules in terms of how they may be shared come to apply. For example, it allows the caseworker to use and reuse medical records in relation to the assessment of Fatima's work ability and if she is meeting regulatory requirements on 'availability' in return for receiving social welfare. Thus, it makes good sense why Fatima takes advantage of the expertise of her attorney and personal counselor to steer through the risk of penalties -while tackling her struggles particularly with anxiety if the application process is prolonged.
Supplementary Accounts to Retain Personal Autonomy
Since a resource development program can last for up to 5 years and be renewed 3 times, the assignment of this program to a citizen has long-term implications. From Fatima's perspective, retaining some personal autonomy in the application process becomes critical in order to shape it in accordance with her idea of the type of support she thinks will be best.
Because Fatima's prior application had been desk-rejected, her general practitioner (GP) agreed to write an additional letter of support. The GP's letter (different from the formal GP status) states in detail why the GP, from a medical point of view, does not recommend a resource development program. This is in direct contrast to the caseworkers' assessment.
Fatima's anxiety is related to traumas from when she fled her home country and, in this case, the GP argues, it is essential that Fatima be allowed to move on. The letter supports Fatima's interest in a different welfare scheme, 'flexi job', which is basically a subsidized job on reduced hours. Within the scheme of a flexi-job she is not forced to 're-live' her trauma by being forced to proceed with mentoring and therapy, which is often prescribed as part of a resource development program.
As the rehabilitation team later became involved in Fatima's case, the GPs supplementary account was not found to be sufficient in terms of granting Fatima a flexi-job. Instead, the rehabilitation team (like the caseworker that prepared Fatima's case) decided that Fatima would benefit from a resource development program, including access to a therapist/ and or mentor, thus going directly against the GP's advice. The rehabilitation team argues that a resource development program would grant Fatima the possibility of getting some more help at home, which is important for the overall welfare of her 3 children.
As conflicts often are part of the application process, citizens sometimes co-opt technology such as their smart phone as another strategy to obtain their own data about the process. Citizens therefore sometimes request permission to record the meeting on their smartphones. Many caseworkers feel reluctant but agree to it if it is known to all parties present that a meeting is being recorded. As with Fatima, her smartphone is part of how she engages in the assembling for the case management process.
The caseworkers make a note in the record whenever a citizen expresses that they wish to record a meeting. This means that the next caseworker can identify the request and prepare in advance to downscale potential conflict and reduce stress upon colleagues so that they are not recorded when unaware.
A caseworker explains: "I have nothing to fear. And the citizen is welcome to record a meeting. Then I would simply say to her that I know you previously expressed that you wish to record meetings and I think that is fine. However, I will have to know if you record a meeting because then I think that we should both do that" (In situ interview, caseworker May 5th 2015). While citizens also have the right to a copy of the summary after their meeting with a caseworker, this particularly vulnerable group of citizens has few resources and a smartphone recording is sometimes experienced as a better option to help make sense of the process.
Here, the opportunity to listen to recordings of a meeting may provide an alternative source of citizen-initiated support in the process of case management. However, caseworkers' unease with recording is a challenge that could interfere with case management.
DISCUSSION: TREADING THE PATH TO DATA-DRIVEN PUBLIC SERVICES FROM THE PERSPECTIVE OF CIVIC PARTICIPATION
Through the persona of Fatima, we have empirically explored the citizen-caseworker interaction in the application process, focusing on the first meeting between a citizen and the caseworker and how they cooperate around the assembly of the application for social welfare.
The process presented here underlines the importance of looking at data reuse across settings [9, 51] and how those data shape the caseworker-citizen interaction. This case raises questions related to the prior work of Karasti & Baker and others on how we design to enable citizens "[to grow] their own 'smaller' information infrastructures" [36] and more stable infrastructures of public services [10, 11, 19, 69] . We find that vulnerable citizens engage in infrastructuring-like practices, which we develop here as 'private resourcing', when patching together the information infrastructure relevant for documenting their personaland health-issues. As noted in the opening sections of the paper, we use the term infrastructure to describe the socio-technical relations that make up the network of resources that enable (or hinder) action on the part of citizens. The citizens' private resourcing (e.g. bringing supplementary accounts into the application process) operates at a more temporary and intimate extent, but nonetheless complements the formal processes of the social service providers, acting as a mechanism that allows citizens to give authority to their case and exercise their personal autonomy.
Through the empirically grounded persona of Fatima, we see how the personal resources of the citizen are worked into the formal processes around the application for a resource development program. They do this in a way that parallels infrastructuring [21] : the information artifacts and personal connections enable the citizen and the caseworker to take act in new ways to support the overall process.
An obvious difference between citizens' resourcing and the broader notion of infrastructuring is scope: citizens' use of technology in our case is not stabilizing, nor does it extend beyond their immediate case. Private resourcing is tightly coupled to the individual and transpires in relation to larger external processes and structures. The caseworker remains important for setting up a space for citizens' private resourcing, as they are the point of translation that turns personal data into legible institutionalized data, and back again.
It then follows that we need to carefully consider how existing and new data changes the interaction between caseworker and citizen so that new uses of data will not introduce an extra burden on the individual citizen.
Setting Up Caseworker-Citizen Interaction as a Space for Contextualizing Data
Citizens' strategies of private resourcing often relied on the combination of simple technologies such as their smartphone and the connection those technologies provided to professional support-persons. These socio-technical interactions enabled citizens to tap into the authority lent by support persons by providing archival functions, such as a doctor's supplementary account, document-sharing applications like sending a photo to their attorney of a signed consent form, and memo applications that enabled the citizens to record of caseworker meetings so they could return to details they might have otherwise missed.
Whereas the simple technology of a smartphone cannot change whether a citizen has any support persons (as Fatima had), nor can it directly reduce the burden on the individual citizen per se, it can help mobilize support of their case. However, these strategies of personal resourcing still depend on the translation work of the caseworker, and remain subject to the challenges of working across the deeply asymmetrical relationships of lay citizenry and appointed caseworkers.
Citizens strategies, like using photo and memo applications, may not seem like a structured or coordinated effort, but together they form important moments and opportunities for contextualizing the reuse of citizens' data. This is similar to how Ackerman and Halverson describe contextualization as more than data capture [1] . In their studies of database use, Ackerman and Halverson show how contextualization depends upon knowledge, and knowledge is 'knowing' where to retrieve the needed information. This in turn is the result of working with people who have expertise on the particular topic (Ibid). Caseworker-citizen interaction in this setting is complex, not simply due to the 'peoplefactor' and the differences between citizens [49] . Thus, within the social service provision described in our study, there is an inherent tension between kinds of topical expertise: caseworkers and citizens have inherently different foci, where one is attending to the government service costs and the other is attending to their individual needs and concerns [10, 11] . The contextual criteria for each can be at odds with each other and often the burden of contesting the gap between falls to the citizen.
We learn from Fatima's case that there are very different forms of 'knowing' and 'expertise'. In the setting of social welfare, it is not clear whose knowing or expertise carries weight. The supplementary account of the GP helps Fatima in raising this issue to the agenda; though, in the end she is not successful in convincing the caseworker that a 'flexi-job' is in fact best solution for her. Providing citizens like Fatima with the opportunity to mobilize whatever resources they can in order to engage with data that rolls-up for oversight and policy development is critical, as datafication in governmental services increases.
What is clear from our study is that personal data may (still) be interpreted differently across settings as we design systems for more integration. Prior studies point to how reuse of data for new purposes, unanticipated when the data is first collected, is becoming an integrated part of healthcare practice [57, 58] . Pine et al. demonstrate how information infrastructures shape how personal data are turned into abstractions and permit certain action: data -and its attendant processes of measurement, database production, stabilization, curation, maintenance and usereproduce knowledge systems and culturally-based assumptions [Ibid p. 1]. This type of tension, also described by Voida et al. in a setting similar to ours [68] , becomes more fraught when the means of making both systemic and individual decisions becomes data-driven.
It will be difficult for the citizen to understand or contest data, its context of collection, or its context of use if all they see is the application form. Likewise, we know from studies of datafication and accountability in professional work settings that individuals experience the same type of difficulty accounting for data as they are reinterpreted across time, place, and people [26, 42] . Our study indicates that it becomes even more urgent as we transition to datadriven decisions on access to social welfare that human caseworkers are present to intervene or even understand when procedurally generated outcomes go awry [16] .
Supplementary Accounts Made Legible to the Formal Systems
So how can we think through citizens' private resourcing? For the purpose of design, how do such practices, when the scale is smaller, translate into concrete suggestions supporting citizens while retaining important qualities of professional work? How would this civic participation at scale look in a public service setting currently seeking to integrate new data-centric practices for assessing needs and delivering services?
The private resourcing practices we observed show how supplementary accounts from citizens could be integrated into the processes of social welfare such that their experiences and social context become legible to the system that caseworkers rely on. Here it is critical to understand how different classes of systems, characterized by the different role of the citizen, might connect and inform each other when thinking through digitization of public services. In the first class of information systems for service provision, government officials (caseworkers) do the work of collecting and acting on information about each individual. In the second class for support of regulatory regimes, data aggregation rolls-up for oversight and policy development.
Our case illustrates how even the more vulnerable citizens work creatively with and across what Vertesi [70] describes as 'infrastructural seams'. The missing information on Fatima's health, for instance, becomes an opportunity for her to take back some of the control of her application for social welfare. Thus, in the seams of infrastructures [Ibid], citizens are not necessarily hemmed in or incapacitated by multiple infrastructural commitments, but instead they work artfully to align them to be concordant with the social welfare processes while ensuring at least some background of regulation within those formal processes.
In our case, the formal information infrastructure allows the GP to enter information on the citizen's general health through the predefined digital form. In this sense, the digital form is a concrete example of the politics of infrastructures, similar to the findings of Bopp et al., shaping the kinds of data that becomes legible to the formal information systems [9, 57] . However, for other types of health data, the caseworker relies on the citizen. In this way, the seams of the information infrastructures in social welfare give the citizen a role to play in the reuse of data.
Our findings emphasize the continued need to think through authority and personal autonomy as governments introduce datafication into public services. Instead of prioritizing the service delivery side only, filtering and decontextualizing the data being assembled, consideration of citizens' agency is key. This leaves no place for rendering citizens as passive mediators of relevant data sources as the citizens become permission conduits to data and their own opinions or perspectives.
To sum up, the case of social welfare can help us understand how citizens take on an active role in co-producing their application for social welfare. These may not be particularly popular measures from the perspective of a caseworker when, for example, the citizen records a meeting or involves an attorney. The case here shows that citizens -especially vulnerable citizens where the outcomes of the process are so critically important -want agency and will pro-actively create agency through a variety of people, supplementary data, and technical resources to bolster their case.
CONCLUSION
The questions that we examine in this paper are: How is datafication -and data -in social welfare shaping the citizen-government interaction? Given this datafication, what are the citizens' roles in assembling their case and how do they complement the formal application process to give authority to their case and exercise their personal autonomy?
We explored these questions in an ethnographic study of case management, introducing a formal role for the citizen as a co-producer of public services. Co-production is increasingly used as a strategy to innovate public service and citizen-caseworker collaboration. These settings (social welfare) are important for their broad impact across society and because they put into greater relief the challenges of working across the deeply asymmetrical relationships of lay citizenry and appointed officials.
The application process we examined is an example of a new class of public service processes that are increasingly using personal data to guide programmatic decisions: new models for action, integrating data from several sources are currently being developed and tested as part of a larger research project, as mentioned earlier. To avoid privileging only the view of service provider and under-specifying the role of the citizen, the research project is focusing on the work involved from both sides. Our goal here is to inform the design of these new models with a better understanding of citizens' preferred strategies for exercise of authority and personal autonomy as decision-making in the public services is increasingly based in data.
Consequently, the contribution of this paper is, first, the empirical characterization of the citizen-caseworker interaction in the application process. Second, we discuss how citizens' private resourcing complements the formal application process as strategies allowing citizens to give authority to their case and exercise personal autonomy. We suggest 'private resourcing' in citizen-caseworker interaction as an analytic frame that describes how recipients of care integrated both social support from family and friends and support through evidence they created and curated with support of their attorney, doctor, etc. As we think through design, private resourcing draws attention to the fact that the data-driven movement in public services is usually built on data about citizens, which is in practice often hard to access and contest by those same citizens and that citizens want a greater role in this.
Designing for citizens' private resourcing can bring about a more symmetric relationship between system and citizen. The private resourcing practices we observed show how supplementary data from citizens could be integrated into a process such that their experiences and social context are legible to the systems that caseworkers rely on. This in turn has policy and technology design implications as we introduce data-driven public services, if we are to come closer to the goal of making public services truly valuable to the citizen.
